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CONFIDENTIAL

HRADQUARTERS
AR FORGE FLIGIHT TEST GHNTRR
EDWARDS AR FORCGE BASE
CALIFORNIA

FIDre 23 Auy 54

SUBJECT: Ravision of Fig.4 in AFTR No., AI'FTC 54.16
By 1/14. Doonald H, Wooley

TO: All Conce rned

Invertigation of ad-litional data disclused that the attached
Maximum Level Flight Airspeed curve ahould replace the correspond.
ing curve on page 6 in Appendix 1 of A¥ Ycchnical Report Nu. AFFTC
54~16 to more accuraicly vopresent the capabilities of the F-86F air-
craft with PTI modifications., The Maximum Calibrated Airspeed Chart
on page three of the body of the above report should therefore he changed
to read 258 knots with Y17 and 242 knots without P at 45,000 feet due to
this reviejion. The corresponding correc.ed test data sheet {rom page 12
in Appendix 111 is included,

FOR THE COMMANDER;

H.7A, HANES
ncla Golore:], USAF

an ghown Director, Flipht Test
#nd Development

5400 59025 L NEY

CONFIDENTIAL




AT TR BT SR A g e e s s e S e e s m—— e

TR gt vt L e

. . | G ———
g R T ‘

o

o CORFIDENTIAL

S02r5 i CONFIDENTIAL

.l\
-— 5
<7 . =
e
. =3
i b
=7 E
< ‘H_S
o
-
byl
v
.
-
=
-




VAR Bochodpl Boneaws Mo APULG S 0 L _
P AT A CORROSCTIN POM DS CRUM AL i i iy ,

e e A BOAT, LA No . nf 00
A CE L L0

Tent

.i...nnﬂngm miion ..
Flight Mo, e LJN Nuﬂ 17
[ Liane o, 4

[ s

-

RF’M

o 13@4‘1 ¥ims 3&% TR . B
Baueel Fleave .
RPN M e IR SRS MU WSS (NI SO SDUUE SN S

4§

Tg‘ _ XL
B e J:ﬂgawﬁaﬁnw L rar -
Lumu,_..wu SR

Albitndc o it
AL Ta-ﬁip W oI |

FRONP—

MJ’JMAZM“AEI:’& T ELie T 4%;; .y I
P2 W R W S ol N o —
177 ,z 1 &

BT N Aoie o e . ]
.‘J..- . oy ; o] - - ‘H«_-] —
¥l [ ) R D
las? ledo ] o

V ‘ Z b > (o . ‘? g
UmiiggfxtimMMM _._ . ' Tz‘ , ;j & E
Eligh,t Moo N S o

e

= hn_ufu
1sdtudie - £t

ke it i B g A b Sl

Tl R S el

d o e s

SORUIER I . s S Y o o

S T T B

PRI, R

APPENDIX I

-
CONFIDENTIAL




GONEIDENTIAL

o N i A 7 AV PRI S

’-'“1' ,.,', -

AIR FORLE
- FLIGAT TEET EEHTEH

e

_(0‘

AF TECHNICAL REPORT NO. AFFTC 54-i6

PHASE Tl PERFORMANCE AND SERVICEABILITY TESTS
OF THE F-86F AIRPLANF LISAF NO 51-13506 WITH
PRE-TURBINE MODIFICATIONS
DONALD H. WOOLEY, I/LT USAF
FLIGHT TEST ENGINEER

STUART R. CHILDS, MAJOR, USAF
TEST "UOT

JUNE 1934

EONNRASG THH FTIRLE BASE

(IRISARRI
COMFIDENTIAL .
3




;"17(',/(1/,:‘/,‘/&«&5{;[ Ga,.um (7/ Y/, hid @e/maf
///a‘{/, Be  Oblaived Ghom — The
Aamed Semiced Tech, ﬂﬂ/fz. /]?eﬂcg

Document  Service  Cenien

WA Bldg, Daglon 2, Ohis

"“This document contains information affecting
the National defense of the United States
within the moaninig af the [Jspionage Laws,
Tstle 18, U, S. O, Soctions 703 and 701 Its
Lran s mission or the revelation 0.)[ ifs contents
in any manner to an unauthorized POrson

is prohibited by law.”

RIFTAIN OR DESTOY IN ACCORDANCE
WI'THT AFR 205-1. DO NOT RFTURN

Frh




S e e ) T

G Tt

e T e g ©

I YT A e e T e

——

l'i-d.qlt

CONFIDFMTIAL

AF Lechnieyi Roport S ARE Lo od e

June 1954

PHASE Il PERFORMANCE AND SER VICEABILITY TESTS _

‘ OF THE
F-86F AIRPLANE USAF No.51-13506 WITH PRE-
TURBINE MODIFICATIONS

DONALD H, WOOLEY, 1/Lt, USAF
Flight Teat Engineer

STUAR'T R, CHILDS, Major, USAF
Test Pllot

UNITED STATES AIR FORCE
AlR RESEARCH AND DEVELOPMENT COMMAND
AIR FORCE FLIGHT TEST CENTER
EDWARDS, CALIFORNIA

CONFITENTIAL

54AA 51376

PR

e o



v T
- e

A Pechnical Report Nog ARETC G106

June 19451

PUBLICATION REVIEW

This Report has been reviewed and is approved

Colonel, USAF
Director, FKlight Test
and Development

Y AT

‘ ";’"J. S. HOLTONER
¢+ Dirigadier Genoral, USAF
J  Commander




N |

A¥ Techncat Report No, AVRTC B4 .16
% ;‘

ABSTRACT

The increases in climb and level flight performarce of the F' 86F with Pre-
; Jurbine injection modifications substantially improve the value of this air-
| craft as a fighter«interceptory however, the problems of turbine blade fail-
! : ure and nozzle binding must he overcome before the unit can by used apera-
| tionally.
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A Vechnical Report No, ARITC Y416

A, INTRODUCTION
1. Project Ubjeciive

Flight tests were conducted on the ¥-86F airplane, USAF No, 51 -
13506, with pre-turbine injection modifications to determine the state of develop-
ment and gerviceability of the installation and to obtain limited performance data.

2. Project Authority

The Phase II performance and serviceability tests woro conducted
under the authority of the Commander, AFF'TC as requested by Air Research and
Development Command TWX No. RDTOTP 4-22-E,

-

"~ 3. Project History

a, Seventeen flights were made between 21 April and 5 May, 1954
totaling twelve hours of which two hours and twenty-eight minutes were flown with
PTI in operation. Four additiona) flights were made between 6 May and 26 May,
1954 by other pilots of the Air Force Flight Tebt Conter for additional qualitatxve
evaluat:on of the airplane,

b, The airplane was instrumented and maintained by the eneral
Electric Company facility at the Air Force Flight Teat Center and was returned
to them under bailment agreement upon completion of the Air Force flight evalu-

ation program, The flight test prograrmn was completed 26 May, 1954,

c. Preliminary reports of these tests were submitted to the
Commander, Wright Air Development Center on 3 May and 17 May, 1954. A
detailed maintenance report was submitted to the same Hdq, 30 June 1954, These
are included as Appendix IV, - '

4. Description of the Aircraft

a, ‘I'he airplane flown is a4 standatrd F-86F with 6" x 3" wing
leading edges., The only modification to the exterior configuration is the addition
of several air vents on the aft fuselage section to provide better cooling,

b. The engine is a standard J47.GE-27 {itted with a Stellite
taxlplpe, variable nozzle and necessary controls ahd equipment to inject standard
engine fuel through the turbine casing forward of the turbine wheel., The fuel is
injected at four equally spaced points around the peériphery of the turbine casing.
The rate of {low of PTI fuel is controlied by campressor inlet pressure and a
ground adjustment i8 provided to allow various PTI fuel schedules to be set up.
The nozzle consists of four 90 degree flat plate segments which provide a near
perfect circular opening throughout the nozzle area range, The nozzle is modulated
by a Solar Microjet unit which senses the ratio between compressor discharge
pressure and turbine discharge pressure, This unit operates by receiving an
electrical signal of sufficient magnitude to send a pulse to the actunator motor to
jog tlhie nozzle to a slightly more open or more closed position until an electrical
balance is obtained,
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C. P s placed in operation by moving the throttle outboard
while in the full throttle position. This action closes a switch and PTI will re-
main in operation until the "cage®” button on the throttle is depressed or until
the throttlie is retacvded sufficiently to cause an unbalance between PTL and
main engine fucl {lows,

d, The airplanc was tested in the clean umhguratmn only and all
curves in Appendix 1 are of this configuration,

e. The . manufacturer limits LI opcration'uf this inctallation to an
altitude range of 20,000 to 45,000 feet because of engine structural limitations,

B. TEST RESULTS
1.7 Climb-

_ a, - Check climbs were 1luwn using two climb schedulel. Onc sched -
ule noted as schedule "B" in the climmb curves in Appondix 1 was taken irom Air
Force Technical Report No. AFFTC 54-10 on Phase 1V testing of the standard F -86F.
This schedule is the recommended best climb schedule for the F-86F. From this
schedule and estimated 40 /o thrust augmentation from PTI a theoretical best climb
schedule was calculatéd and designated as schedule A" in Appendix 1. Since this
PTI installation 1s limited to an altitude range of 20,000 to 43,000 feet, schedule
"A" is an attempt to stay cn the Phase 1V schedule up to slightly below 20,000 feet;
and then while lighting PT1, accelerating to the theoretical or proposed achedult. for
the remainder of the climb to 45,000 tect, The limited time available for tests and
the somewhat arbitrary nature of the operating limits placed upon the unit at the
present state of development precluded the developing of data reduction methods
for reducing this data to standard day conditions, The data presented are, there-
fore, test data corrected for instrument error. Airspced and altimeter position
error corrections uscd are those established for the standard airspeed system of
the F-86F airplane during FPhase 1V testing. The applicability of these curves was
established by checks against an F-80A pacer aircraft, A summary of climb per-
formance is presented below:

TIME TO CLIMB

Altitude Without PTI With PTI
__fe. Sched.B - Min. Sched, A - Min, Sched. B+~ Min.
20,000 to 45,000 12,1 4.4 4.6

RATE OF CLIMB

Altitude Without PTI With PTI
ft. Sched.B - ft/min Sched, A -lt/mm Sched,B -ft/min
30,000 3,000 7,400 7,000
45,000 1,000 3,300 4,200
b. PTI operation during all climbs was satisfactory with slight com-

bustion instsbility for a short period on a few of the climbs, This condition was de-
tected by the pilot but apparently did not affect climb performance. Although the
manufacturer limits the present PTI configuration to 45,000 fect a maximum alti-
tude attemipt was made to explore and substastiate this I*mit, A maximum altitude

2

-
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of 53,760 feet was estabtebed iy Jowe ¢ 0 tn-be blude terminated the flight, At
thie altitude the aircraf s capable of 4 600 ¢/ mn rate of ¢lamb,

2. Level Fligh

H Level faght speed versus power data were obtained at 20,090,
30,000 and 45,000 feet., Conriderable dilficulty was encountered 1n obtaining this
datd due to nozzle binding, A nozz!c with surface hardened segments was instailed
which alleviated this condition congiderably but nozzle sticking was still present
to a limited degrec on rubscquent flighte, T'his nozzle sticking was apparent only
in level flight at altitude and wag not apparv:nt during any of the climbs,

b. Luvel flight data are presented only as time histories of level
flight ae«.elarations and maximum level flight airepeed. RPM is not directly rep-
resontative of engine performance with this inetallation. - PTI fual is injected up-
stream of the turbine wheel and burns aft of the turbine wheel. The burning of
this additional fuel increases the pressure ou the back side of the turbine blades
and tends to decrease engine RPM. Addy*ronal fuel is scheduled to the main en-
gine to pravent this decrease in RPM while an PTT operation. RPM 18 therefore
dependent upon this balance of (ue. schedulsd between the main engine and PTIL
Nozzle position also affects engine RPM and since it cannot readily be established
that the nozzle was completely {ree (rom whacking during apparantly satisfactory
operation, nozzle binding may have adwersde affcte on the data. Since RPM 18 af-
fected by the two conditions stated of ;u nol o reliable eriteria of engine thrust.
Maximum level {.ight airspecd data were obtained with and without P'I'l within the
20,000 to 45,000 feet range to wheich PTL operation s hmited, ‘These instrument
corrccted data are presented in Fapnre 4, Append.x ) and are listed in the summary
below;

MAXIMUM CALIBRATED A'RSPEED

Altitude Witkou, P With PTI
A e RBOIE knots
20,000 423 439
30,000 353 363
45,000 254 255
Co A comparison of acceleration runs at 20,000, 30,000 and

45,000 feet were made with and wathbout P77 in operation. At 20,000 feet the time
to accelerate from a CAS of 106 knots to 420 knots was reduced from 3,47 minutes
without BT1 to 1.5 minutes with PVL, a1 30,000 fcet an snervease 1n CAS from 156
knots to 350 knots required 3.5 munutes dry and 1.72 minutes wet and at 45,000

feat from 210 knots Lo 254 knots the time requited was 3,16 minutes compared to 1,0 min-

ute. Time histories of these accelerations are presented as instrument corrected
data in Figure 3 in Appendix 1. The two accelerations made at each of the threc
altitudes were made as consccutive runs of the same flight.

3. Static I'brust Calibration

A ground &tatic thrust calibration of the test engine was made on
the Universal Thrust Stand of the Air Foroe Flight Test Center. Resulte of the
test arc presented 1n Figure 5, Appeudox L
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C. CONGLUSIONS {

1, I is concluded thal the incicase in performance of the F-86F due
to the PT! installation is of vuch magmitude as tn warran® further cxploration i
of the system,. ‘'The mnstailation has sufficient merit to make it advisable for the
Air Force to secure development test history on the system in ovder that definite
operating limits and mainteniance reguiiements may be catablished, '

D. RECOMMENDATIONS

: 1, The AFFTC recommends that further developmental testing on the (
o P'l1 installation be accomplished both by the contractor and by the Air Force, 'l'o
, insure representative operation more than onc aircraft should be used for this

teunting. : [
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A, DIMENSIONA

The tollowing desipn data and general dunensiona, wxcept those affected
by PTI moditications, were taken from the airplane model specification, North
American Report No, NA-51-1091, dated 13 Feb 52!

1.

3.

4.

General Dimensiong
Span

Liength (overall)
Height (overall)

Wing:

Area (inciluding ailerons)

Spian _
Aspect Ratio
Taper Rativ
Dihedral

Sweepbat k (25 percent line of the basic

ajrfoil)
Mean Aerodynamic Chord(length)

Root Chord (in the 8

treamline)

Tip Ghord (in the streamline)

Airfoil section designation root - NACA

0012 -64(modified)
tip - NACA~0011-64(modifind)

("eading edge 18 symmetrically extended 6 inches ai the root

and 3 inches a

(a) Flaps
Arca (to

Chord (mnan - in the streain-

t the tip)

ta)

iine)

Defiection

(b) Aierons

Avea (each aileron)

Detf.ection

Fuselage:

up 15°
dn 15°

Width (maximum)
Height (to top of canopy)

Speed Brakas:

Aren (toti surfiace arca)

Nef.ection

APPENDIX IT
1

37,12 1t
37.54 it
14,74 1t

302,26 sq 1t
37.12 ft
4,56
510
3°

35° 4|
102,0 in

130,16 in

66,34 in

32.51 8q ft

29,62 in
38°

16.36 uq ft

60,0 1n
78,25 in

10,98 sq {t
50°

i
i




A¥ Technical Report No, AU 5416

5. Vertical Tuil;

(él) o
Avea{imcluding balance area forward of
the hinge lin#)
Norma! setting
Deflection right
left

(b)  Rudder:
Arca(including tal and excluding rudder
balance forward of the hinge line)

Deflection right
left
(c) Taby
Arca
Deflection right
left
6. Horizontal Tail:

“(a)  Stabilizer:
Area(movable portion only)

Span

Rool Chard

Delleclion up
down

Dihedral

{(b) Elevator:
Area (aft of hinge line)
Deflection (about the hinge hne and

25.32 aq ft
05
00
00

8.12 sy ft
27.5°
27.5°

.87 8q ft
15¢
15°

19.10 sq ft
12,75 ft

45,50 in
60

10°

10°

8.02 uy [t

directly relaved to the harizontal up 20.9°
stabilizer angle) dn 3.3°
B. OPERATIONAL LIMITATIONS
1. Limit Speeds
Dive (at 12,000 fest) 556 knots
Dive (at 29,000 feet) 421 knots
Flaps down 185 knots
Gear exteuded 185 knots

APPIENDIX 1
P
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1
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2. Lttt Moncwve v Lioad Factors
Coen contiguirabon L5 (due to BT baliast) te -3,
3, Power Lianstviens T. . T.
REM _ Without PTL With PTL_
Mialsbary {5{) rrlitin} 7950 Ho0°C 1100°C
Norimal rated{centinuous) 7630 635°C -
4. Recommended Wing Fiap Setting
Take -Off (full extension) 38°
Landing {full extcnaion) 38°
5., Maximum in Flight G Positions
Forward 20.4°/0 MAC
Aft 25,3 /o MAC
POWER PLANT
I, Engine
Madel (General Electric, Mfg., J-47-GE-27 with PTI
modification § '
Engine number 085674
WEIGHT AND BALANCE
Configuration v Clean
Basic Weight with F'I'l modifications 12,288 (bs
PTI kit 197 1lbs
Ballast (required with the PTT instailation) 140 'bs
Pilot 200 lbs
Oil . 23 1bs
Fuel (gal) 435 gals
Fuel at 6.5 b/ga’ ' - 2,828 lbe
Gross weight at engine start 15,339 lbs
CG - /o MAC 25.0
INSTRUMENTATION
a. Tk instrumentation was instailed and maintained by the General

Electric Compa: y at the companyis facility at dwards Air Force Baase, Calif,
‘The following instruments were instatled in the airplane prior to the Air Force
evaluation flights:
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| Coordination « auanicr

2. Cloe ke

5. Avrspe od cnducaror

4, Altiieter

R oxboanig! gas temperature,
G. Tactometer

7. OQuiside Ay tempreraturae
8, Main fue . {low

ER PTy ot flow

All the above listed instrumente which were installed in the Photo Recorder Com-
pariment were duplicated m the cockpst with the exception of the Outside Air Tem-
perature Indicator, For the Av Foree evatuation [lights the two siandard alti-
meters were replaced by two (=19 altimeters and two Fuel Flow Tolalizers were
added to the instrumentation, All instruments were calibrated by General Electric
except those instal.ed for the Air Force tests which wore calibrated by the Instru-
mentation Branch, Flight Test Kongineering Laboratory, Edwarda Air Force Base,
California,

b. Thrust Stand furl flows were measured by 'nanually timing an
increment on the fuel totalizer. ‘Tiummg was started as the one gallon counter
moved to the next number and timing was stopped approximately one minute
later as the counter moved again,

c. The standard ship’s airspeed gystem was used for all tests and
was connected to indicators i the pilot’s panel and photo panel., The location and

-dimensions ot the wing boom are. the same as on a standard F-86F,

d. The lree air femperature was obtained from a shielded tem-
perature bulb mounted benecath the fuselage to'the right side of the centerline
just aft of the nose gear. This bull was connected to a photo-panel indicator
only, The temperature recovery factor used was 1,00,
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AF Technical Report Mo, AFFTC 54-106

FLIGHT LOG

The following listing reflccts o brief higtory of the Thght testis:

Flight Time
hourg - min,
Flight No. Date PTi  Total

1 21 Apr 54 0306 0:31
2 22 Apr 54 0;04 0228
3 23 Apr 54 0:45 0:48
4 24 Apr 54 0;06.3  0:35
5 29 Apr 54 0:03,5  0:40
6 30 Apr 54 0;05 0:50
7 30 Apr 54 0:07.3  0:55
8 30 Apr 54 00121 0:5%
9 30 Apr 54 0:08 0:50
10 1 May 54 0:09 0:40
11 4 May 54 0:06.7  1:05
12 4 May 54 0:15.5  0:40

TES TS

-y s e 8 61 S o § v S A

Pilot familiarization, PTI climhb
20,000 to 45,000 feat. Attempted PTI
hights at 35,000 and 45,000 feet,

P climb 20,000 to 45,000 feet, at-
tempted BT lights at 35,000 and
45,000 feet,

PTI ¢limb 20,000 to 45,000 fect, at-
tempted PTT lights at 45,000 feet,

P11 elimb 20,000 10 45,000 fect, at-
tempied dry speed power at 35,000
fect,

Dry ¢himb to 45,000 fect, attorapted
P fights at 20,000, 30,000, 35,000
and 45,000 feet.,

Dry ¢lanb 1o 45,000 feet. Successful
P hights at 20,000 and 35,000 feet,

Dy clitab to 20,000 fcet, airapeed
calibration with pacer airplane at
20,000 fect,

PIL cluinb 20,000 to 45,000 (ect, turns
and dive with PTY

Dry «limb to 45,000 feet. Successful
1T lighte at 40,000 feet.

Dryclimbto 45,000 ft, PTIclitnb 45,00010
53,420 1. Turbinebuckat failed at 53,420 {4,
Miitx, alt, reached was 53,760 {feet.

Prioclimb 20,000 to 45,000 feet, nt-
tempted P hights at 40,000 feet.

PV ctunb 20,000 to 45,000 feet, Suc-
ceaginl PV loghte ot 40,000 and 45,0600
feet,
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Flight No,
13

14

15

16

17

14

19

20

21

Flight 'Time
houre ~ min

Rake BT letad
4 May H4 0 0:50
4 May %4 0:12.5 0455
5 May 54 0 0:45
5 May 54 0:01.8  0:45
5 May 54 0:05 0250
G May 54 0;13 0233
21 May 54 0:20% 1:00
25 May 54 0:17 0:40
26 May 54 0:07 0:25
TOTALS: 3:10,2 14:40

APPENDIX 11
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TESTS

Dry climb to 45,000 feet.
Turns at 40,000 feet,

P ¢limb 20,000 to 45,000
feel, Turns at 45,000 feet with

and without PTi, Accelerations

with and without PTI at 45,000
{eat,

Tower fly-bys, Instrumentation

malfunction, no photo-recorder

data,

Dry climb to 40,000 feet,airspeed

calibration with Pacer aircraft
at 20,000 and 40,000 feet.

Dry climb to 30,ﬁ00 feet, Ac-
celerations with and without
PTI at 20,000 and 30,000 {feet,

Familiarisation and qua.itative
evaluation flight, l.ost turbine
bucket at altitude. Dead stick
landings on lake bed.

Familiarization and qualitative
evaluation flight,

Familiarization and qualitative
cvaluation flight,

Familiariration and qualitative
evaluation flight, Lost turbine
bucket at albitude,

-~

*




CHECH SLiMbs —~— ScHEOULE A
CLEAN

_ AFFTC -3 L
! TEST DATA CORRECTED FOR INSTRUMENT ERROR
F-B6F. USAF Ng, D1 1350,

CH I LA 3 3
L 38377 Fls ov] 29/ 172 BRl/2.€3
9o 1324 51385126251 357 13235

1 50

T0/0 7800|7820 268701 7620
[sso [ ceol ccolesol aéol 4iol S0

17738 129 1,29 1738 [7¥5 782 | /57

5_5 2 1 3T 3 T 3
- (5. 28115, 7% UL 2¢ gféi ,
- "-';()'_! %SS 334 3 m zoo

-- yai £ Z - —/5 o X-2

272,V 72270 Z72/01772720 V7270 \2 2/ 2 0019 &,
—0 95801 90 1970 19¢p 19501730 19245 %é’é
772

Ze 317731776 179 x-r-m

..... T/ — p ——
=
| ol - - : s
L szg

L




o 'rz:sr DATA CORRLC TED FOR INSTRUMENT ERROR
C Ry o 13 o ;A ;' R i I e LT

T |  -7£.fg-ff»( _Scﬁl;ée:(:é'A

ey Tar T
T i ‘“ 5 28/ | 502 . .62
':25#0 2<42123¢ o
SO0/ R D 29}

2% 2 0/00g)

;7/f % 221222012220

72
752 /32 1737 /“3-)‘ 71735

g o

“ A

zlﬁmﬂué =i ic_dﬂ_z_: 74
Cidm e

s /",7 PR o /’2 i a .,AI?_'-. 2 R TR e
/
(]

R L A ST T S

IR IeY

| rs— TCHECH 2 ms —o Scigorid
Conflguration -7 —r
27 - 22 212.89 12 90 (4] .




i--n-u

[T

‘MWRLM ARLTC

TEST DATA CORKREG JLU l\‘m‘. le.luUNa}I’ g ERKOR
i j: ﬂ()l-l U 'i-u IU-\-.U otk
Taat. CAE D D TR ""M?ﬁé&émm
R U 1 2 éﬂ f‘i'\/ e e 5 5 ~g—
gl;gm;.ug S IS S/ R~
T — v U o | ad EIAFD ;RN AR VA
LA&-~ S IO ?_/f AT 2o s el sl P95 1285
Altitude - £ €06l ‘,gru"g 2948l £/ 70 /1020126 220|173 0| 2000022 0O
Aly Tomp.-6 | o0& 130 126 | 281 2 25 7 172
RP i TgoplrERelosed Yo d2el? Pl 7z?aa qo 2750177670
BX.. .os Temp ~'fc: Zin 263 | Bas |cas |4o5 (€285 1423 1425 [¢28
€3 -
g;x.aud___w Al AR 20 | 725 1 29 1T 8F | K7 ]
(W) Elowe == - b .
Fue., Prass - PSY
Taat 1179{:‘*_6 g A0 o SC el B
- 27 ..5;/2?5’17?‘ f'/ ] ,,__42;7 aﬁi?ﬂaﬁ
YY) a2 09 . 81d 028125 | 22k a %_
a - ft 24, Jolde o En 280081279805/ Bal3#0F 0138020 4 ofte
o i Z - -7 =l e/ ~23 ] - | =~
7760 72740 7/4/) 228012723 00050l 250l Zd0 12 2ca
= la25 1 0¢s | e751¢e25 e | 6251 ¢25] 4¢5]1€28
L 194 | 57 o3 765 1770 1 777 7251730 1735 ]
-—- 2hd .
& AP
T e
] ‘@ g - Per ) A
226 12/2.57 /9 |Ho2, .
F 3000 D0 o 1F5/ 00 6200 172980
i~ -2 2. 1=/ L2 1 2 | 34
7229 2247 77 , 0
73] €5 £50 1 €20 |
77 1 728 744 e | 9 | 54
@ ?GHMW
S 1 Z 1 77 /91T 77 1 A7 1 79
5 g ﬁ.‘/a__%.zé._ﬂaé_w G 125
352)735 32;9 ’ 29/ 133/ | B3re 35/‘?
ol 729601 97002200 N2 240 80
2 2 22 /E'g /ig 5
280012727017 770 12250 [722¢40 |72 22 73a
LS8 ) €75 V425 /00 12000 14020 o228
79 {70 V4 | 128 ) 122 22 1130
i R {
APPENDIX I




4
]

(3

SAE Techricad Beparxt Moo AFETC A 1L

TEST DATA CORRECTED E\,a :f? ,"i'at,z«.z ;\M MRROR
B0 SQ.E USALT Nuo. H51 1 §hie
Toat | CHECA Carnm B - ICHEDULE B~
ol guration - ) — ‘
Flight Na.. .. ____f? Iﬁ *?' Wi /7 AR 77
fhima - Min. . //?f o, col 2.7 727 7.¢2]19 Jalo 43l70.59
8 Kuges 27/ L 80512727 4/4 25790 272 | 23/ | 222 122/
lalitade — £t B0/70132080] 32 3¢o8037820]39900190960 (92020 |47020
lair Tamp.—°C ~ 1 -/el=Zel-2/ ~2.._i_;_?; 1= - 24 -3
RPM 2730 1972201272017 700]2¢90 |26 B 7.1?_0_2_%;9_,2%3_0_,
Ex. Gas Tewmp.—="G. _leadn /000 | 72212725 1973 (975 | 292 0| 270.
B, Gas Progs - %4 . .
Fuel 11 739 1728 1799 | 728 1 /87 (735 771720 1769 ]
Fueal B 'l/h'r
Enel Preas - PSI
Teat CAECTEZ {,\f 7AA == Sgafzwa
*‘;Qnﬁgn:.ﬂnn ﬁérﬁ
Flight No Vad /¢ 2 A
Time — Min ogz .242{ édz 3.?:
1AS = hiicls 12 z 2]
. lAltitude ~ £t 437 80 deop 5'72'50 79¢0 [ Y900
I Ternr'n o "".3 5[ - P 3 Z
BPM 26 20 7720 7)557 27502240 |72,
Ex.. Gaa Temp =2C. 940 el 605 1665 | 065) 0GS5) G0 | C7 |
X, Gan Press - "Hy ‘ A
Fuel Used--gal . L/67 S7leax ¥ 725 |22 1 87 17%F
k= galhr
- P S1 N
Tent czxff;_; fz.//ms A SCHELULE B
Configuration & Lo LA AT
Time — Min 54" ;'0 . 2.2 2 ;7 zi gaS.S‘ ?!}2 2. lq // —
8. kp 's d;lzﬂ;‘. 290 a2 (30 4 3/1,5'2393,5 2993. 22{ s
ie = 1, 0 8OO A LD ] J..t“géd.-o 011994 01320
3V WYIAVFITR 2 2272 17440 ]
~ R WA AWA TR F WS KA VA A AN L 58 WA R WAk
« o . u“ e -
T =gl oo 1V T 1777 1777 1733 1733 1759 1 7L 173X
'] - by
» H s 1 g
& S LY M__W
e u&vﬂrf' re e
Vi /4 L 2 p A /% -
/.98 /203 za.fz 493 V5 ool ,4 8217283 17779
206 lasd 1347 1243 o3¢ 2.3 22g 172251
0003 04al200001 7820 19206 O g%?
“29 (=29 [-35 [-8¢ | -3¢ [~37 [~52 1=
77%51 22ED 7w2.13 223017730 17 22301260
A IO WLl WA R WA WA A WA 2 A RST)
IS N 75717291727 1770 | 732177 81 7%7
APPE&?IK hédd

LY A ATy A W R ST cnrt

Rl |

o we—

e

¥y

I —y

p—

[




e

L S ]

S

AE _Teohnleal Report No. AL TG ‘
TEST DATA CORPHCTRD l()l\ mn anu m

Tegt

IConfiguration

EWUN No-

1ot

IAS_‘_Jmm.n__.___ﬁ__
Altitude — £t

MmiQM,Wﬂ

1 S‘ m

i'i ROK

e A BOE AL Dyl e
VL AT T i
e 15 A4 S e
-1 -] /4 / .«M'_:L.Ji:—i 1#=] -
!é/)/? .”.;.',.';';‘...A / - S vl ...,“.mﬁ—.g L G 2-— '7 2 44.
LAV ‘122280228 232 |238 |z
Maotzéﬁoﬂfﬁﬂﬂ oA, 57 Aiﬂm_ﬂf' ) |4 v
Y L83 ;;?3’0 734.33'9 230 fa;?‘}g,:‘{ S 5 Gt
Qs | Ta | RE 2 9{ 1375155 1752
307 Ba7 [x0X 1. 1370 1 3/7 137837325

. kn s
tituid e - f’

Air Tamp="C
RPM. .

Q

_ 'ﬂCc_(ﬂsc E-p,RANOA/ , -~
=1 /d-7] FEMwLE A e L=
[ ? —/ L3 z-Z-

774‘0

Ex. Gas Tamp -"C |
Bx, Gas Preas — "Hg.

Ena.l_llud-..gu____m,,

|23

at |8 ﬁﬁcaé};‘g{{ﬂ‘f/(? N e
Flight No.— DUN No-|J#-v [/d-2l /#-2]/d-L JZ-"‘?- ZXIAN. O MV LAVLE
H ,... . A .oz |l.e.2 - _-_g R 11t
8 = kiots % 02 12/f | %/&T. Z/J:J" Sl Sl 22512225
Mende — ff 4 Lo#)M4520\4 4%51&4 2 Cryyy) :
9 -;. ;44 —Fg |~ i gzz - = | oo
L&L%. ﬁm Eé%
ny -—“-‘ ) | &S | X y-1 ‘
T RERSR L T REL ML KEACE LA S 2 AL Sk A Sk d Tui
Pl ~aal/br R I SR >
- PRI e e
Taat ﬂcc!‘ ELATION
quration o
Plaht No.o— Pl NOSIF -1 /4- q=3 - - 2] Jif= 2] AL Y L
i = Min e 3|/- 3. da f._s’:s- ﬁ%;z,lgg 7,5, /- . oy
AS = Lpats 223 312 2d a2 5|2 20 (T3 |2_a | Z3L 1237 |2 40
: la s ft 4“@0 B4 .l A45:00  £4450 {é& 440|444 ¥ o)
) . 7 ﬁz%f?ﬁ: M‘?}ﬁz/s — A5 G |~ |- T
] . St T @ S|l 7AW Xy y S0 | ‘
s oL VA TRz AT AT 71N | IAPIIEY 337 3G
- PG T i I

APPENDIX 1II

o
—




TR

; -kl Tegholead Bapart No. AwICLG waal . e e
TEST DATA CORRECTED FOL lH:i‘l‘RY.,IMI"\I’I F‘RROE{

: , e e e AU BRSNS

Teat L _ﬁk"c;zi.( i_ﬁ”/c‘:z)“?"m N

ngu;cn" 3 b & 74 VY TR WV -oy < -, JF . e e ey e e

Ewmmﬁyy Vo, /. e S AT ST £ S R S A 14 L. _fé H 1

Tima - R0 2026 [2:3g |2.8¢ [2.5¢ |2 ée. ] 3:]11‘: % 2.7 |

I.Aﬁwmm____wmﬁ l243: |29 2. |2de |2eae [ |2-a7] 457 2677

") 4-5014 4500|1450 .44‘ 014444014 ﬁ}aj

P Re® ol -3
; 764.0 2250 | 7
v\ 630 | 650

A3 | 395 | 349 |

PyRes— - v-d

R
§
H
i
H

o et A i o

............

L |

S Yy

j— . m—

e Bt

T




!

LAY ,Lm.imlml.ﬂwm Now HRETC Sa, L

TEST DATA CORRECTED FOR INSTRUMENT ERROR
N o ATBOK, USAL Na, 21 13500
Tt e ?~}_Q.c:§4;_§ijﬁz’ oM .
“nnﬂg,uxaﬂqn LAY T oA S
Blight No—RUN No. | 77 /T 2.4 070 V420, /7‘-1 Ry oR Wy AWy D)
[Tima o= Min VK RUNE R WSS AV AR AN :a 251235
, LAS . Kknots weld | G006 L S0F 1 322l .33¢L 3-}[1 222 N
g Altitude - ft £9900 [ /99dn e 899n| (99N 17 Pen /72007 4 20 /, 00 2]
: ALz Tomp =G 3 A 2 8 Dol L /2 | /3 pid
BEM. l2g¢eo %Ma 26002 2600} 2600l 7¢ 00 zz;aa 2¢ 20 71_9_%4
%“MWMJLL*&.A&AMM_MQ (Sl eé5] €¢
Jluel;uw! g.aL lo9 oS 1206 1407 o8 | o9 /1ol 174 Vi72
. Teat ACCE L ERERT /0N
] : : cednis ' _
‘- Mo M /7. 1174 1 /7-4 177 /7»/ 171 Ry
IT = Min 2,96 12,57 12,47 . 2, g2 132
o~ e Bt ] 01 378 | .2 [ 3 goo | 04
| - '2?2?2?'19?80 7ad 001,99 2019%2-6/9905
My Tamp -0 (S | /€ 1. /7 1 /7 [ =0 L | 2
. yITAVIRY Y I 1LV Y. 74;2*2{3._0&?3‘9_
! = (443 [é50 [Wdglags'] €50 44T [ais
el 1 - 13 | 74 s | 774 1R \779 1720
(- : A
f = RSL
Te ACCEL £R AT (ON.
L hdfdil il L) B shy G#fﬁ‘ .
Klight Na— PUN N>- | /21 1124 L 424 V] F-4 1L7-1 - JJJ [7={
; Tlme ~ Mis. 2238 13498 13.58[3¢813/5138 3. 28 F 3
{‘. LAY e linats “©i |+ %A 435 1‘;1_%5_ - —
- Altitug Y /Q%za / 119920142900 19.5 47T F0Y 28 & O 0
! RRM_ %a‘#’aﬂzjﬁzc}}% 9“‘225_22 “"z@ﬁﬂ%ﬁi‘
: kellaa LTamp-2G . 1650 [ 50 650/ eB80] 50 ol &5 )
i [ ] b 4 % i e Ha |
Ky od —gal | IZ3 /a8 /a6 | /27 /2 81725 780 | ¢3]
R s L CELERBRTION
Con f1gu v aidoy PPy Vi . A
; Elight No.~— .l 72 | /72 ‘7z~ 772172 772 | 17:-277-21/2= 24
| [Fime -~ Min g 1..93 g 82 g2 722 T eal 2,
A8 = knots /;;;5 5(_”,2[.. g,: ég.fﬁ.ﬂ“%% 352;’ 2“04;3 /%%? ':ﬁ
Altitude =it .. ... 285002 8R0] .9 {880 ). ) ) 200 a1/2884
o =5 A A N S A N A0 Y,
{ 282017 24,.;.7 T2s017730 72?‘@ LLTOL 224012250
75 1900945 1 Pe5 9725 1990 /600|006
i mgal - S l7&a _HA_z,SEZ’tgmq REZ AVECMVECANES ANV AW/ EN
BN A MR R I N

[,

ADPPENDIX il
3




f‘"\.

3
~AL Techoical Renort No. AF LG 1 e e —
TEST DATA CORRECTED FOR INSTRUMENT ERROK
5114900
. .EE%"MWW A f
;Cnn.ﬁgnm.tinn
Wzﬂ.m 7= I & 77> 1.1._1"1113« (7217 /’ﬁ
Time.—Min |, 22 ,93 4.oal ll3 _5% AN IWA L)
LAS - knata. . 30l 51 3/9 133 24|35 L3745 392 F/0 1 F2 T L3
lAltitude — ft /25&0 9915 L30€0 /1999011992 ol 1998A200¢0lae gg&gée
AL Igmp_-__— c 3 A 9 / o LB /9 p¥i ol
Az 0 714_*"225_4_2%& 22801229012 2201280017 500
wmﬁg.- loeelloedlsoool Y90l 7701 790 1990 251 765 ]
mm— ni — . .
"ﬁu,i (747 1 7€3 {757 1778 795 17731779 727
[7-3 1/2~ /Zg LZ-3 ]
. . , 0 ./ 4 '. )|
| 2928012
, gy
: - -281-2
, 727301 2800] 78/0] 7820
? (£ 0Q | c20] 690
i 232 12323371 33"
; . - . . — -
at DCC L EBRTION
anfig o  E L= AN - : ‘
m' NANo 1 /72-31/2-3[77-3 72-3]/2-3/7-3177-31/2-31 77
, .39 [ .9 .5 , o [ ) /74
A& = nota L22OURLE IS ' ]
jaltituds - 3800129264009 7 AT 2629730 |
Alr Termp - =22 lm a3 ) —a) Lod) :Aé,,,wu__:z-_%%g <4
: BPM. ... 287012810 -7M_-y ) 289 224 0127230]" q 27201
b tx. [k atri 0 450 ‘ e 0
- & ‘. Py = W3lg ‘ — . _
y el TIssd =g 1229 12291930 [ 23 13T 1332 1283 1333 | 337
[ Y 0 LA e 2§ 94 8
¥ ‘ual Pross - BAL
;5 T Accgz_fﬁﬁrm _
s pndiey ox sl X, e -
! Flight No.— AUN M\ T T 3 7 3 1-/:;3/ 1/7«;, {2-3 //2-& //7&;‘32~ £2-3142=
i i it s~ '3, 4 2 lté/ (_?"2’ (W 4 _l',.&_ﬂ.lggi
¢ Ak .“..‘.....,,,_.u.‘ziéz L:gzmamm | 279 | 252 | ot
| . Ja 740l 9% 0d 29860 129740 129220 970,099 22013924 0
g A Temp - h ._,%{ -lg ._%m:_.__:_&;,. o o T A 7—-10 -/9
RPM...... - 223 01224.01222.0172201252015220]77201722012720
i Ry, Clas Tamun -9 £50 ~— Ld o]
|t Cia ans —Hg | —
M-:..CIL/ 2R84 1235 load land IR T I g 105 985 [ 240
i: nlL BlOo e O o
[ p o
H 51
£ APPENDIX I
: ‘P 10 —

Ty

D,

s .




PRy
H »

ERmp—

A Tachgical Bapact e, AETG. 94 beo

——

TEST DATA CORRECTED. FOR INSTRUMENT BRROR
o S "‘-m’; HoAE Na.. b D1 Hilh 7 .
Tont |/ z: zd.c ;:/ am e e
n.ﬂgnnaﬂnn .
Eligh No,~RUNNO- |/ 7-3 =z . i~
== Min Aol 1 i 2312, __‘Z R.ﬂi.«& e
AS; knmls e Lls |k ZE |22 TNLEIBEN RS Tl 31D
Altitude -~ f8 2. 9280129760 1,976 A2.37 642976 &, . ¢
Alr Temp ~. o] o Y ~ il =t V=
RPM. et 7.2 3 H
mMG&hmJ LS50 :
Gans Praas — "Hy , —_
Fua] Used = gal 29 292 (292 | 2431299
F1al Flow = gal /hx I
Funl Press = PSL
Toat ﬁcafiﬂ&ﬂ%m
ICanfiguration Vo] 29T Xouadl
anay N e - - o .,
Tima ~ Min 400 37 132 _3?31 ERLARE Z8ERX AN 2
IAS . knofs 32 |32 13375 e 81347 2% | f?) v i
Altitude — £t RI722.0 L ' 680132700 2920429700
Alr Teamp =°C -9 —& - -5 < 1-9 -7
HPM e 12220 -714.»0 77/ :77/07710 72/0 2220250 1 6ai 20 ]
Bx.. Gas Tamp=2C__ 1650 — o RES 0| SPQ | 3ES
" , ' ) ' ‘
1 292 298 (2499 a5/l osgslagal 2 13_;.2.3_
" — b
E:::i Ezfi; ...glét '
"W AC CELERPOT QN
Con ratiqn . C b W — .
Flight No .-~ {2UA 2-~1 kn-.. By oY B
Hma_— Min Iz con lgs g 1,36 | .94 | .56 6l L2l
g - knots 159 1 /55 [ /€317 73 178551 79¢ 1204 [24.8]2.2€
de - £t 7 J00l2 9 do0 j’&p Yo 19 £0012 9780 [2.57 9780 (29802
: apnn =°C ~2.9 Y- ~2® | -2R 1 ~271l-<C v
Y 2 ¢P 017800 [7€.70 1 S0l 755026550 I550|728540
RPN ok i@,ﬁé T S 1595 s (975 1525
e, G rags - "Hg e
2 l=gal, 279 2P0 12 8/1382 | 28F 283 180 287 1 287
e () o b j
- g — PSI
72 op
L 2-g
422 1227 ) 432 £22| 482 VL7
225 1288513058 2.5 5330 [.343
298201R 9870 1258 60]-298) 01 198 20189840 ]
91l ~4B - ~ 2 =2/ 1 =9
26 €al7290 | 772 0272079301223 ¢
J2o |90 | JTol 3Io 3590 [/0/0
L29 1295 1296 1298 12399 130/




.lx.«uhuiul.ﬂwnnﬂm.mymﬂzi Ju

————

s

TEST DATA CORRECTED FOH INSTRUMENT ERROR
oBOL, LIBAY Mo, 2l.13506

Tesnt DL CE L BAATECN
1ficun atioa C:if—&f‘i'lv ey et e e

Elightﬂm.:‘:ﬁm :m ././;j VAR AV SV R

Time —Min (281 88 .99 ]2 0% ]

LAS - knots 3 & 3¢ Q_,é:, KR N -1

Altitude - ft 29840 109980125798 0[ 29780

Air Temp ~°C =7 {1 -3 1 -7

REM V290 | 774 0D ote 12040

=°c 1ol /ood s000] 950

. CGos Temp —"C ,
jx. CGas Pregs — "Hg e

Ll

Fuel Unad —gal 1302 12092 706 a8

Fuel Flow - ”1/1“-
Fual Prass - PSL_ .

b s

Teat mmgnm Ve ,Elzgh?.ﬂW
eda & h 4"’ .
) h _Np - g ] ‘ 77 L7
¢ . -QL ’ ~ e g . -
-—-ft‘
RPN 15 2 7RI 7 26C :
i o 1p =°C 00 1262 | L L A S
1m < 4 ‘ "«Hl : . L
) — }
1 — '/h.l‘
: QM//M W
Qn
] 75 ’},7
- tn «
=5t
moc_ - | ",
/ ~ A 4
- N
ig
Lol 1]
—Ppar__ 1. -
1 t
l. ‘ . ~' t .
tacie = fs
ap.= %
« ﬁ.
% L} e -
» ()
o i/hy
P T R&L

APFENDLX I
il

.
}..._.,; f—

L

o+ - # ey

ey

P——




m——
.

.y
O

A Lechnical Repov),

RERNE

TEST DATA (.-L)I(R)*( T FOM AN li{UIvthl BEREOR

4

(s , U‘,m No. 5 13von

HFJ; i
IA h"" o RO

lCas.. me,_:
Altitude. - fL e e

Fuel 1Tsed - ._gal_

Thme .= min

IﬁﬁL
C,onﬁgnmm
KFlight Na.
LAS Jriels

titude — ft
Alr Temp="C .

v A éﬂ@ﬁz/wm - w fff R

|

] ~gal.

Tima —min

F'light No.

ICAS Pacer: 1np.h .
| Altitoce oo ft .

Alr Temp - °C |
‘l'.,unLllnml_ga.l

Japa

M i N - n . -. v

Teat . [
‘_Qn.nﬁguzaﬂun

Time —min. . . ,' .

N I ﬁ‘“ 4‘
i -ﬂuf;_
—é
Goar/Flapn .. L + N R I ] N S NS IR SO
I B
PUPUDRUN USRS S YRR SN S
............... JUB
.1 - 4 - S
- . s * - - Py - r——
e B I R
AU
SR I s et

B o

APX-‘END;IX b €31
L.




AF Vecohnienl Ropor ";J\.J.f;i_-';.{“\.j“;t"‘ N

e r“(‘.‘.

ferormae.

ha . 14,

DAYVA TORR

he VR POR

BBbpe 1TEAR M,

NG URIMERNT
bl 3506

T« RUOIR

e 7 e ey i ¢ sare ]

EGIC

/
,m.ﬁwwﬂ__,‘._.___ﬂ_.}.:i/&_.iﬁeﬁ
Aiv_fomp °C 120,

00

Mmua&horzc Pres.

R CLIRE T IRN

22.5/5 122805

ZodHS | 225"

2]

Test STA UG THRUSY CALLBRA LON —2OMAY 55 L DWAROSAD)
Conliguration AN 7 FCREE AS *7'?&"77‘3407‘.&0 e

[Theust Run No,— 177 ] { L1 |
RPM 77 5"@7;4;&.%_0 2145 EXT7) 7;;& ?’g&a

Rl

Srise Thourl b &o A7 7 270 3 gé}z 3%22 77K n
m!f‘ Used - gal . i g__Z @ ' 27 Z

T D] o U TH b : ; -

Wind Velor iy knota 2t g1 Z S & 18§ ,
S Timn - See B2 319041760175 2173, ¢ 1720|273 142 3 54
Tonl SLAG PHRIST CALBRA LONA—LONANIE — EOWARDS AFE
Cordiguration LNEET | SCREANS RETEACTED

Thrust Run No,

(REM

{
7/5.'5’

Aiv Temp 2C.

Lar G Jl S

Artmoapheric Poes.
aue YHg

Gross Uhrugt - \he

-34@0

{2

Fuc) Used ~gal
'Wind Diregtion

B

VIVONUSIYRUSE FUNURRI U S

Wind Velocity koot
A Time . Seo

2.
e 4n

APPENI)X

14

§

[m—

Fon e

g

...~ g '
£




g T e - e rmms

e -
¢

AF Vechnical Report No, AFRFTC 54 1o

TABLE_OF CONTENTS

Repor!

Preliminary Report

Preliminary Reporxt

Preliminary Report

APPENDIX EV

T4 R e S et v G0 1 s Sk wh

3 May 1954

17 May 1954

30 June 1954

APPENDIX IV

3

Page Number

e SR




- i atovndd

S ——

%
Jpree————"

™

AR Technaeal Reporkt Nol ARFRTC Y4 16

COMDR AFFTC, BDWARDS AFDB, CALTPORN.A

COMDR WADC, WRIGHT-PAV TERSON AR, OH'O 3 MAY 54

SUBJECT FLIGHT TEST OF PT "HETALLATION IN F-86F,, .,
THE AlIR FORCE PHASE FOUR AND OPERATIONAL SULTABILITY TEST OF THE
GENERAL ELECTRIC BAILMENT ATRCRAKT . 86F S/N 506 EQUIPPED WITH PRE-
TURBINE INJECTION BEGAN 21 APR!L 54, TO DATE FOUR FLIGHTS UTILIZING
NINETEEN MINUTES PT! TIME HAVE BLEN CONDUCTED., PTI WAS STARTED ON
ALL FOUR FLIGHTS AT 20,000 FEET ALTHTUDE DURING THE CLIMB AND SHU'T
OFF AT 45,000 FEE'T ALTITUDE EXCERPT ON THE LAST FLIGHT WHEN THE
PILOT LEFT PTI ON AND LEVELED OFF AT 45,000 FEET ALTITUDE WHERE
THE PTI BLEW OUT, OFPERATION HAS BEEN SATISFACTORY DURING THE
CLIMBS FROM 20,000 to 45,000 FEE'I' ALTITUDE ON THESE FOUR FLIGHTS.
HOWE VER DUE TO BINDING OF THE NOZZLE ACTUATOR ASSEMBLY IT HAS
NOT BEEN POSSIBLE TO MAINTAIN SATISFACTORY PI'l OPERATION IN LEVEL
FLIGHT. IN THOSE CASES WHERE A P! LIGHT WAS ACCOMPLISHED IN LEVEL
FLIGHT THE NOZZLE STUCK IN THE CLOSED POSITION RESULTING IN A
CRITICAL DROP OFF IN MAEN ENGNE SPEED DUE TO THE INCREASED PT1
PRESSURES, REPLACEMENT OF THE NOZZLE AND ACTUATOR ASSEMBLY DID
NOT ELIMINATE THE BINDING. INVEST!GATION REVEALED THAT OIL LEAK-
AGE FROM A BEARING IN THE ACTUATOR MOTOR COULD BE CAUSING THE

JACK-SHAFT TO GUM UP AND BIND, AND ALSO COULD BE CAUSING THE ACTU~

ATOR MOTOR BRAKE '1'0 EXPAND AND BIND DURING MOTOR OPERATION, AT
THIS TIME THE ACTUATOR MOTOR 1S BEING MODIFIED IN AN ATTEMPT TO
ELIMINATE THIS PROBLEM. ANOTHER FACTOR THAT MAY HAVE CONTRI-
BUTED 10 THI BINDING IS THIE EXCESSIVE FRICTION AT THE ACTUATING

ARM SLOTS IN THE NOZZLE, AT PRESENT A NOZZLE WITH SURFACE HARD-
ENED ACTUATING ARM SLOTS AND SURFACHE HARDENED SEGMENTS HAS BEEN
INSTALLED, [T 15 EXPECTED THAT THE PROBLEM OF THE BINDING NOZZLE
WILL BE ELIMINATED WITHIN THE NEXT WEEK, HOWEVER, CONSIDERABLE
DELAY HAS ALREADY RESULTED FROM THiIS MALFUNCTION, IN ORDER TO
SATISFACTORILY ACCOMPLISH THE PHASE FOUR FLIGHT TEST AND OPERA-
TIONAL SUITABILITY TESYT IT WILL BE NECESSARY TO EXTEND THE PROGRAM
DURATION FROM TWO WEEKS TO SIX WEEKS, T 1S REQUESTED THAT THIS EX-
TENSION BE AUTHORIZED.,

DONALD H. WOOLEY, 1/Lt, USAF H. A, HANES, Colonel, USAF

FTDTP Director, Fiight Test and

_ . Development
Project Engineer
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COMDR AFFTC, EDWARDS AFDB CATIFORNIA

COMDR WADC, WRIGHT-PATTERSON AFB OHIO 17 May 54

SUBJECT FLIGHT TEST OF PTI INSTALLATION IN F-86F., ..
TEST FLIGHTS OF THE AIR FORCE PHASE FOUR AND OPERATIONAL SUITA-
BILITY TEST OF THE GENFRAL ELECTRIC BAILMENT AIRCRAFT F-86F /N
506 CQUIPPED WITH PRE-TURBINE INJECTION WERE COMPLETED 6 MAY 54,
EIGHTEEN FLIGHTS HAVE BEEN MADE TOTALING THIRTEEN HOURS AND
THIRTY MINUTES INCLUDING TWO HOUKS PTiL TIME, DURING THE FIRST FOUR
FLIGHTS P11 OPERATION WAS NOT ENTIRELY SATISFACTORY BECAUSE OF
BINDi’NG OF THE NOZZLE AND/OR NOZZLE ACTUATOR ASSEMBLY. THIS CON-
DITION WAS ELIMINATED BY SUITABLE MODIFICATIONS AND THE FIFTH
THROUGH THE TENTH FLIGHTS WERE MADE WITH PTI OPERATING SATIS -
FACTORILY. ON THE ELEVENTH FLIGHT A TURBINE BUCKET FAILED. TIME
ON THE BUCKETS WHEN FAILURE OCCURRED WAS TWO HOURS AND EIGHT
MINUTES OF PTI TIME. THE TURBINE WHEEL WAS REPLACED AND PTI OP-
ERATION WAS SATISFACTORY UNTIL FLIGHT EIGHTEEN WHEN ANOTHER TUR-
BINE BUCKET FAILED., TIME ON THIS SET OF BUCKETS WAS ONE HOUR AND
FORTY-THREE MINUTES, INFORMAL INFORMATION FROM THE GENERAL
ELECTRIC COMPANY INDICATES THAT THE LONGEST TIME TO BE ACCUMU-~
LATED ON A SET OF TUKBINE BUCKETS WAS TWO HOURS AND TWELVE M{N-
UTES AT WHICH TIME A 1200°C START NECESSITATED THE REMOVEL OF'THE
TURBINE WHEEL. IT IS RECOGNIZED THAT THE PTI INSTALLATION HAS CON-
SIDERABLE MERIT BUT DUE TO THE RELATIVELY SHORT DURATION OF THE
TEST IT 1S DIFFICULT TO FULLY EVALUATE THIS SYSTEM, IT IS ANTICIPATED
THAT ADDITIONAL TESTING WILL ELIMINATE THE DIFFICULTIES ENCOUNTERED.
THE AFFTC RECOMMENDS THAT FURTHER DEVELOPMENTAL TESTING ON
THE PTI INSTALLATION BE ACCOMPLISHED BOTH BY GENERAL ELECTRIC AND
BY THE AIR FORCE, TO EXPEDITE THE PTI PROGRAM IT IS SUGGESTED THAT
THE IN-SERVICE FUNCTIONAL DEVELOPMENT TEST BE RUN CONCURRENTLY
WITH THE ABOVE TESTS, IT IS ALSO RECOMMENDED THAT THE IN-SERVICE
TEST BE CONDUCTED UNDER STRICT TEST CONDITIONS WITH SUITABLE LIMI-
TATIONS ON PTI OPERATION, THE FOLLOWING APPROXIMATEL PERFORMANCE
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DATA WERE OBRTAINED FROM THE INSTRU TENT CORRECTED, RAW DATA
WITH A GROSS TAKE OFF WEIGHT OF 15,400 POUNDS., RATE OF CLIMB
AT 20,000 FEET WAS INCREASED ¢,500 FEET PLKR MINUTE WITH PTI AS
COMPARED TO DRY OPERATION. THIS DELTA RATE OF CLIMB IS INDI-
CATIVE OF THE INCREASE !N CLIMB PERFORMANCE THROUGHOUT THE
20,000 TO 45,000 FOOT ALTITUDE RANGE 1I'0O WHILCH THIS PTI ENGINE CON-
FIGURATION IS LIMITED, AN AVERAGE TIME TO CLIMB FROM 20,000 TQ
45,000 FEET WAS FOUR MINUTES WITH PTi, AT 40,000 FEET TIME TO AC-
CELERATE FROM MINIMUM TO MAXIMUM AIRSPEFD WAS DECREASED FROM
FOUR MINUTES TWENTY-TWO SECONDS TO ONE MINUTE FORTY SECONDS
WITH PTI, AT 30,000 FEET AN ,025 INCREASE IN MAXIMUM LEVEL FLIGHT
MACH NUMBER WAS OBTAINED OVER DRY OPERATION, THE TEST PILOT

REPORTS THAT ALTHOUGH PT1 OPERATION DURING THE FIRST FOUR
FLIGHTS WAS UNSATISFACTORY, PTi OPERATION DURING THE SUBSEQUENT

FOURTEEN FLIGHTS WAS SIMPLE AND DEPENDABLE, .

DONALD H. WOOLEY, l/Lt, USAF - H. A, HANES, Colonel, USAF

FTDTP Director, Flight Test and
Project Enginaer . Development,
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PRETVMINARY EVALUATION OF T
GENERAT WLEC GG PRE-THRBINE INJECGCTION SYSTEEM

A, PUR POSK

1. Thig report prosente The sosa e ¢y prelinonary evaluation to
determine the praclticabr vy and savtab ity of the General Brectric Company's
pre~turbine injection inst v bbon 2o oan B -86F oot

B. INTRODUCTION

1. The pre-turbine mjoction instatiation (hereafter referred to as
PTI) was developed by the General Electric Cempany as a thrust augmentation
gyglem for the F-86F aircrafl, The system 1 designed to give approximately
40 '/o increrased thrast and 18 restricted fo altitudes between 20,000 and 45,000
feet,

2., Flight teating of the PT)L system was avthorized by WADC, and on
21 April 1954 a test program was muatiated on the General Electric Company's
bailment F* -86F S/N 506, During the testing perviod of 21 April to 6 May 1954,
eighteen test flights were made, accumu-atipg 13130 hours of flight time,
approxima tely 2:00 hours of which was PTI time,

C, TEST RESULTS AND DISCUSS ON

1. The following i¢ a resume of the moun difficulties encountered
during the program:

a, Duying the firet tour flaghts P11 oparation was unsatisfactory.
On each of these fiights PTY wie started ot 20,000 feet and did operate satis-
factorily to 45,000 fret, howeaver, ttempts to relight PT1 after the climb were
unsuccossful, On those attemypte where o foghtl was made, a critical drop in
engine speed reswihed, It was dete rmined that thas drop in speed was caused
by failure of the jet nozw'c fo open to the proper position. Investigation re-
vealed several factors which may have prevented the jet nozzie from opening
properly. After suitabic modifications were made the operation of the PTI
system was satisfactory, A list of the factors contributing to the binding of
the nozzle and the modifi  *ions muade, 18 as follows:

(1) Friction of the noazie actuating armms at the noszle
actuating arm slotsy friction war reduced by installing a noxzzle body with
surface haxrdened arm elotr,

(2) Friction between the nossle segments and the nozzle
body; surface hardencd nosvle segments were instailed.

(3)  Seowing of Lhe nozzle jack shaft in the needie bearings
at high temperatures; diameter of the jack shaft was decreased.
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(4) Ny b of the o ale actuater oot brake due to ab-
sorplion of o1l 1 ey et of brake e Aaed,

(») Gummitg 6F the noaznie jack shafl due to oif leaka o3
all sources of o:l leakage to the asremhly were climinated.

b, On flight No, 10 P Tt was started at 45,000 feet in a climb,
The climb continued to 50,000 feet with PT) operating satisfactorily, AT 50,000
feet PTI was sbut off and reiighted satisfactori’y using a "speed-jog® technique,
To light PT1 by the "specd-jog® methods 4 throftle setting of slightly less than
full forward is established, immediately npon starting PTI1 the throttle is advanced
to the full forward posi‘.on, The climb was continued to 53,420 foet. At this al-
titude a loud noise anu subsequent vihration causod the pilot to retard the throttle
to idle, The aircraft was landed with the engine at idle speed. An inspection re-
vealed that a single turbine bucket had (atied,

Ca On flight No, 11 difficulty was experienced in lighting and
maintaining PTI. This was attributed to a low main engine fuel flow setting for
PTI operation, The main engine fuel flow was increased and PTI operation was
satisfactory in subsequent flights, o

' ' d. . On flight No, 18 at 44,000 fent after being on PTI for approxi-
mately 13 minutes a Joud noise and an aft fire warning light caused the pilot to cut
off the engine and make a dead-stick landing. I'he amount of continuous PTI time
accumulated during this flight was Jonger than on any previous flight. Inspection
of the engine revealed another singie turbine bucket failure. This was the last
flight made under the Air Force fes! program, '

2, a. A zyglo imspection of the two turbine wheels which suffered
the bucket failures did not reveal any defects in the turbine wheel blanks, The
maximum tip diameters were 34,334 and 34,322 inches, respectively. The first
of these diameters exceeds the maximum allowable diameter of 34, 325 for tur-
bine wheels in standard use, however, for the PTI test the General Electric Com-
pany has tentatively increased the maximum print dimension to 34.385, The maxi-
mum blank diameters of the two turbine wheels were 26.736 and 206,744 inches res-
pectively, The standard maximum blank diameter is 26.738 inches, on this basis
the second turbine wheel was rejected, The buckets from the two turbine wheels
have been sent by the Cieneral Electric Company to tha Thompson Laboratory of
the General Electric Company for analysis; the results are not yet available.

b. The PTI operation time accumulated by each set of buckets at
the time of failure was 2 hours and 8 minutes and 1 hour and 43 minutes respectively.
Informal information from the General Electric Company indicates that 2 hours
and 12 minutes is the longest PTI time to ever be accumulated on one set of tur -
bine wheel buckets,

3. The procedures for initial adjustment of the PTI system have not
yet beenfinalized, At this time the P fuel flow is first adjusted on the ground
to some predctermined value, ‘F'he maan fuel flow is then adjusted to be compatible
wi*h the PTI fuel flow, that is, fto maintain a suitable pressure ratio between com-
pressor discharge pressure and turbine discharge pressure so that PTI will start
and oporate satisfactorily. [t is necessary to make very short duration PTI ground
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Thia procedure is under stucdy by the General Blectric Gompany and it is likely tha
it will be modified.

1as
Y
t

4., During those flaghts when the PTI system was operating satis -
factorily no difficulties were encountered in the nperation of the system. Satis-
factory PTI operation was demonstrated during all normally encountered aircraff
maneuvers. The PTJ systern was started in climbs and dives and at both low and
hkigh airspeeds., Successful PTI lights are usually made on the first try using a
normal starting procedureg while at 100 /0 power momentarily pushing the throttle
outboard to actuate a micro switch which starts the PTI. Use of the previously
described speed-jog technique will almost always result in a satisfactory start
should the normal starting procedure fail, providing the system is operating satis-
factorily,

5, The General Electric Company has estimated that about 400
manhours would be required to modify an aircraft which is in service, to the PTIL
configuration. After installation of the final configuration of the PTI system the
maintenance of the systern proper is not experted to be excessive, Engine rmain-
tenance, however, due to the frequent inspections necessary and the short service
life of the turbine wheel and buckets, will require a considerable number of man-
hours. :

. 6, At this time the main disadvaﬁt;zgea of the system are the
short service life of turbine wheels and the maximum altitude limitation, The ad-
vantages are the increased performance of the aircraff, the simplicity of the system,

. and the easy adaptation of the system to great numbers of aircraft already in ser-

vice,
D, 7 CONCLUSIONS

1. At this time the General Electric Company’s present PTI1 system
has not been flight tested sufficiently for normal use by operational organizationa,
The syntem as tested could be utilized in F-86F aircraft with the following limi-
tations:

W Altitude: 20,000 to 45,000 feet,
b. Maximum continuous operation of PTI: 10 minutes,
C. Maximum PTI operation per flight; 10 minutes, (In order that
frequent inspectione can be made during the preliminary

testing).

d. Maximum service life of Lturbine wheel buckets: 2 hours of PTI
time.

€. Time hetween zyglo inspection of turbine wheels and hot
section inspection of engines: 1 hour of PTI tire.

f, Maximum turbine wheel tip and blank diameters; to be as

specified in applicable Technical Orders.
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should undergo a functiona. developmen! tegl and further evaluation by an Air Foree
Flight Test organization, Uhisfest shonld be authorized as soon as possible in

order that a fully developed P71 system be availabi:e in case of natiosa’ emergency.

3, The PTI system posscsses considerabie potential and should be
further developed by the General Electric Company,

E, RECOMMENDATIONS

1, The following actions arc recommended in order to complete the
development of the PTI aysrem:?

a. Continustion of the CGiencral Electric Company's flight test
program at Edwards Air Force Bage in order to improve the present PTI sys-
tem, with emphasis on increasing the maximum altitude and increasing the ser-

-vice life of the turbine buckets,

b. Authorization of a functional development test and evalua-
tion of the prosent PTI system by the Air Force, This test would be primarily
an evaluation of the capabilities and limitations of the present PTI system and
would provide information to be used in the development of an improved nyltem.
The following probiems should be given particular consideration: :

(1) Service life of the turbine wheel and hot section parts
under PTI operation,

, (2) Effect of continuous long duration PTI operation at
various altitudes.

(3) Allowable a’titudes for PTI operation.

(4) Effect of PI'l operation on the structure of the tail cone,
teilpipe and aircraft fuselage.

(5) Determination of turbine bucket temperatures through
the use of an instrumented nozzle diaphragm.,

(6) Deterr..nation of maximum allowable turbine wheel
tip diameter and turbine wheol blank diameter for PTI operation,

(7)  Investigation of the adaptation of the free floating shroud
ring assombly to the PT!] installation to reduce the possibility of shroud seizure,

2, Because of the potential of the PT1 8y itein and the advantages of
this system it is recommended that further development and flight testing be au-
thorized as soon as possible,

WILLIAM D. MOTZNY, 1/Lt, USAF
Projoct Engincer
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATER!EL TOMMAND
WRIGHT-PATTERSON AR FORCE BASE OHIO

FEB 19 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

q_,_,,} (b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

(c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

afa]ow%%a#(w_,

LEZORA U. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:

1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

CC:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

DEC 19 200;
MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX
SUBJECT:  Security and Policy Review, AFMC 01-275

1. The reports listed in your attached letter were submitted for security and policy review IJAW
AF135-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

ES A. M%D

ecurity and Policy Review
Office of Public Affairs

Attachment:
Your Ltr 18 November 2001



18 December 2001

MEMORANDUM FOR: HQ AFMC/PAX

Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense

Technical Information Center (DTIC) reports:

a.

Emergency Fuel Selector Valve Test on the J47-GE-27 Engine as Installed on F-
86F Aircraft, January 1955; DTIC No. AD- 056 013.

Phase II Performance and Serviceability Tests of the F-86F Airplane USAF No.
51-13506 with Pre-Turbine Modifications, June 1954; DTIC No. AD- 037 710.

J-47 Jet Engine Compressor Failures, 7 April 1952; DTIC No. AD- 039 818.

Evaluation of Aircraft Armament Installation (F-86F with 206 RK Guns) Project
Gun-Val, February 1955; DTIC No. AD- 056 763.

A Study of Serviced—]mbosed Maneuvers of Four Jet Fighter Airplanes in Relation

to Their Handling Qualities and Calculated Dynamic Characteristics, 15 August
1955; DTIC No. AD- 068 899.

Fuel Booster Pump, 6 February 1953; DTIC No. AD- 007 226.

Flight Investigation of Stability Fix for F-86F Aircraft, 8 September 1953; DTIC
No. AD- 032 259.

Investigation of Engine Operational Deficiencies in the F-86F Airplane, June
1953; DTIC No. AD- 015 749.

Operational Suitability Test of the T-160 20mm Gun Installation in F-86F-2
Aircraft, 29 April 1954; DTIC No. AD- 031 528.

Engineering Evaluation of Type T 160 Gun and Installation in F 86 Aircraft,
September 1953; DTIC No. AD- 019 809.
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k. Airplane and Engine Responses to Abrupt Throttle Steps as Determined from

Flight Tests of Eight Jet-Propelled Airplanes, September 1959; DTIC No. AD-
225 780.

. Improved F-86F: Combat Developed, 28 January 1953; DTIC No. AD- 003 153.

m. Flight Test Progress Report No. 19 for Week Ending February 27, 1953 for

Model F-86F Airplane NAA Model No. NA-191, 5 March 1953; DTIC No. AD-
006 806.

2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

o )
HN D. WEBER
Command Historian

13 Attachments:

DTIC No. AD- 056 013
DTIC No. AD-037 710
DTIC No. AD- 039 818
DTIC No. AD- 056 763
DTIC No. AD- 068 899
DTIC No. AD- 007 226
DTIC No. AD- 032 259
DTIC No. AD- 015 749
DTIC No. AD- 031 528
DTIC No. AD- 019 809
DTIC No. AD-225 780
. DTIC No. AD- 003 153
m. DTIC No. AD- 006 806
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